that augmented usual care. To conduct an intervention that may best bridge the gap between clinical efficacy and real-world implementation (24, 25) , we had used broader inclusion criteria (diagnostic and subdiagnostic binge eating disorders), an evidence-based manualized intervention of low burden to participants (a three-month course of eight sessions, most of which were less than 30 minutes), and master's-level interventionists unfamiliar with treatment of eating disorders, and we had recruited participants who were health care system patients and had included an intervention cost analysis. Despite adopting these important elements of an effectiveness design, we realized that the assessment burden on participants was considerable, and some of them were recruited only after their initial participation in an epidemiological study (26) .
For these reasons, we conducted a replication and extension trial with three important modifications. First, we adopted an assessment more feasible and likely to be undertaken in everyday practice settings. Second, we specifically targeted those who most commonly present with eatingrelated concerns in such settings (women aged 25-50) (1) . Third, we explicitly recruited participants who wanted the opportunity to receive treatment for binge eating concerns. Although modest, these modifications were important in moving treatment research closer to real-world care, in keeping with recent national reports urging such incremental steps in clinical research (27) (28) (29) . Differences aside, all other intervention and trial design elements (setting, interventionists, and supervision level) were similar to the initial trial. We compare here our findings with those from the earlier effectiveness study.
Methods

Study population and sampling strategy
This study was conducted at the Center for Health Research, a multidisciplinary research organization located within a large health maintenance organization (HMO) in the Pacific Northwest (Kaiser Permanente Northwest). The Center for Health Research has access to the Kaiser Permanente Northwest electronic medical records and administrative databases for research purposes, of which all health plan members are informed on enrollment. Research suggests that many people with clinically significant disordered eating patterns do not seek treatment (30) (31) (32) ; therefore, we chose not to limit recruitment to those with an eating disorder diagnosis in their electronic medical records. Instead, we mailed recruitment invitations to female health plan members aged 25-50. We excluded individuals with severe cognitive impairment or psychosis, people being treated for cancer, pregnant women or those who had given birth within four months, and approximately one hundred plan members whose records indicated an a priori opt-out from study participation. Participants were 160 female health plan members (white, N=146, 91%; Hispanic, N=7, 4%; other race or not reported, N=7, 4%) with a mean±SD age of 39.1±6.71 and mean body mass index of 31.47±5.93, where an index above 30 is considered obese. Most women (N=134, 84%) reported completing at least some college.
Recruitment and study procedures
A detailed report of our recruitment approach has been published elsewhere (26) . Patients were recruited and data were collected between August 2006 and June 2008. All participants underwent a two-stage casefinding procedure; initial screening was followed by administration of a comprehensive self-report questionnaire to assess binge eating and purging. Those who met criteria completed a brief secondary telephone interview to confirm threshold frequency of binge episodes and eligibility for the randomized controlled trial. [Recruitment, assignment and dropout are shown in a CONSORT diagram included as an online supplement to this article at ps.psychiatryonline.org.] We instituted a procedure that most closely reflected the screening and treatment referral process feasible in everyday practice settings. Posters and brochures advertised the study in HMO clinics and supplemented the mailed recruitment letters. The study was approved by participating institutions' human subjects review boards and was registered online with the National Institutes of Health (clinicaltri als.gov/show/NCT00158340).
Intervention
Efron's procedure (33) for stratifying on purging status was used to randomly assign participants into usual care or CBT-GSH. Consistent with the augmentation design, participants were not prohibited from using treatment resources offered by the HMO throughout the study, and usual care involved advising participants at trial assignment of treatment options within the HMO. CBT-GSH additionally involved eight sessions of CBT-GSH implemented over three months. The first session lasted 60 minutes; each subsequent session lasted 20-25 minutes. The first four sessions were weekly; the next four, at two-week intervals. The treatment was based on Fairburn's Overcoming Binge Eating (34), a six-step self-help program to help individuals develop a regular pattern of moderate eating using self-monitoring, self-control strategies, and problem solving. We added a seventh module to address dysfunctional body shape and weight concerns (available from GTW). In this intervention, the therapist's role included explaining the CBT-GSH rationale, helping patients develop realistic outcome expectancies, and engaging patients in manual-based program adherence.
Measures
All participants were assessed at baseline and at three-month (immediately posttreatment), six-month, and 12-month follow-ups with the instruments described below. Participants who completed the screening questionnaire online received a $5 coffeehouse gift card; those who returned the completed questionnaire by prepaid envelope received no compensation. For subsequent assessments, participants were compensated $10 (if completed by telephone) or $20 (if completed by mail) for a total compensation of $40-$100, plus a onetime $20 bonus for completing all assessments.
Participants' HMO service use during the three months postrandomization was extracted from the electronic medical record and coded into four mutually exclusive categories: weight-related services, eating disorder-related services, medications for mental health problems, and "all other services."
Screening questionnaire. The screening questionnaire collected information on demographic characteristics, current height and weight, and eating disorder symptoms measured with a modified version of the Patient Health Questionnaire (35) eating disorder module, which, as previously reported, has high sensitivity and specificity (23) . Participants who reported binge eating at least once per week during the past three months (positive screen) were invited for further assessment to verify study eligibility.
Eating pathology. In contrast to our initial study's assessment procedure (23) , in which binge eating was assessed with an abbreviated version of the Eating Disorder Examination (EDE) (36) , in this study, screen-positive participants were asked to complete the 36-item self-report questionnaire version of the EDE (EDE-Q) to assess binge eating and purging. The EDE-Q (36) was administered at baseline, posttreatment, and at each follow-up assessment (six and 12 months) to determine whether par-ticipants reported cessation of binge eating (our main study outcome). Cessation was determined by two questions, one about frequency of overeating episodes and the other about loss of control during such episodes. To meet the study's abstinence criterion, participants could not report any overeating episodes with loss of control within the past month. The EDE-Q also provided a continuous measure of eating disorder symptomatology along four symptom domains (dietary restraint, eating concern, weight concern, and shape concern). Data analyses Comparisons between the usual care and intervention groups at baseline were conducted with chi square and t tests. Multilevel modeling with HLM, version 6.0, was used to test for differences between the usual care and intervention groups across time for the outcomes of interest. A quadratic model for time (baseline, posttreatment, and six and 12 months) was used to capture nonlinear change across time. Multilevel modeling allows the inclusion of all participants regardless of missing data across time, which is consistent with an intent-to-treat approach. Effect sizes in regard to number needed to treat were computed for the main study outcome (37) , which addressed the question, "How many more patients would need to be treated with CBT-GSH in order to avoid one more failure (that is, the patient continues to binge) than would have occurred had the patient been treated as usual?" For all other outcomes, Cohen's d (38) was computed for the change from baseline to the 12-month follow-up. Finally, to preserve patient anonymity, we aggregated all reported results when there were three or fewer subjects per condition.
Results
Preliminary analyses
We verified that the usual care (N=79) and CBT-GSH (N=81) groups did not differ at baseline on the most important demographic and clinical characteristics (Table 1) , suggesting that randomization created initially equivalent groups. The groups differed significantly on race-ethnicity, with a greater proportion of the usual care group being Hispanic (p<.01), and on days of binge eating, with those in the intervention group reporting modestly more binge eating (p<.05). at least six sessions. The mean number of sessions attended was 5.72±2.68, and only 12 (15%) attended two or fewer sessions. There were minimal missing data: 139 (87%) of the total sample had data on the main study outcome at all four time points (N=70, 89% usual care; N=69, 85% CBT-GSH), 154 (96%) had data at three or more time points, and 158 (99%) had data at two or more time points. At 12 months, 74 of the 79 usual care and 75 of the 81 CBT-GSH patients had data on the primary outcome.
Intervention attendance and missing data
Proportion abstinent
The main outcome, abstinence from binge eating, differed significantly between the groups: the initial improvement in abstinence from baseline was greater for the CBT-GSH group than for the group that received usual care (B=.164, df=158, p<.001), and the de-celeration from the initial change from baseline was significantly greater for the CBT-GSH group than for the usual care group (B=-.003, df=158, p<.001) ( Table 2) . At posttreatment, four (5%) of the 76 usual care participants and 24 (33%) of the 73 CBT-GSH participants were abstinent from binge eating (χ 2 =17.99, df=1, p<.001, number needed to treat=4); eight (10%) of the 78 usual care participants and 29 (38%) of the 76 CBT-GSH participants were abstinent at the sixmonth follow-up (χ 2 =17.70, df=1, p<.001, number needed to treat=3), and at 12 months, ten (14%) of the 74 usual care participants and 26 (35%) of the 75 CBT-GSH participants were abstinent from binge eating (χ 2 =9.66, df=1, p=.002, number needed to treat=5). These group differences reflected large effects ( Table 2) .
Other study outcomes
As Table 2 shows, the two groups differed significantly in the pattern of restraint (B =-.065, df=158, p<.001, d=.71), eating concern (B=-.092, df= 158, p<.001, d=1.10), shape concern (B=-.087, df=158, p<.001, d=1.24), and weight concern (B=-.072, df= 158, p<.001, d=.98), with the CBT-GSH group showing more improvement than usual care over time for each of these EDE-Q subscales. The two groups did not differ significantly on change in body mass index over time. Table 3 illustrates the proportion of participants using health services or medication in the year before study enrollment and during the three and 12 months after random assignment and, among those utilizing services or medication, the amount of service use. There were almost no recorded visits in which services focused on weight concerns or eating disorder concerns across the time points measured. During the course of treatment (the three-month course), a higher proportion of CBT-GSH participants received psychotropic medication and used significantly more health services overall. However, in the 12 months after randomization, we saw no differences in the proportion receiving medications or overall health services or the amounts of such services received.
Health services and medication use
Discussion
This study was a replication and extension trial of our original study examining the effectiveness and cost-effectiveness of a brief guided self-help treatment for binge eating disorders in a nonspecialty health care (HMO) setting (23, 39) . Despite several changes to recruitment, assessment, and target population to reflect how such a program might be utilized in everyday practice conditions, the results pattern was similar to what we found in the earlier study. Further, the magnitude of the effect, as reflected in the number needed to treat and the effect sizes, exceeded that of the earlier trial. This finding suggests that the CBT-GSH intervention effects are robust and replicable. Significantly more participants in the CBT-GSH intervention abstained from binge eating after treatment, an effect maintained throughout the year after trial enrollment. This treatment also was associated with a significantly larger decrease in related eating pathology compared with usual care, although not all of these effects were sustained through the year-long follow-up. EDE-Q scores greater than 4 are considered clinically significant disturbances, suggesting that treatment-related reductions in concerns about shape and weight were of clinical significance.
Our analyses of treatment utilization suggested a modest increase in the proportion of CBT-GSH participants using psychiatric medication or other health services during the treatment window compared with those in the usual care condition. Because we anticipated that in-person sessions increased CBT-GSH participants' access to adjoining pharmacies and other clinic services, such modest differences may have been related to easier access. When we examined amount of service use, medication, and other overall health service use through the year after randomization, no significant differences were found between participants in the two conditions; these results suggest that the intervention had a negligible effect on the use of other health services. Notably, our data show that most participants in both conditions utilized health services during the three months after random assignment and thus had opportunity to request specific services related to eating disorders. T Ta ab bl le e 3 3 Prevalence of treatment and service use among women who received cognitive-behavioral therapy and group self-help (CBT-GSH) or usual care over 3 months for binge eating Similar to our earlier trial, the relatively large numbers of participants receiving psychotropic medications who had concomitant diagnosed mood disorders at study entry suggests a considerable level of distress or comorbid psychopathology in this sample. Although the sample size precluded further analysis of the potential moderating effects of such variables in this study, examining the potential impact of such mood disorders and concomitant pharmacological treatment on CBT-GSH response would be important for future research. Finally, consistent with other studies suggesting the infrequent use of care targeted to eating disorders (13, 22, 40) , there was little indication that participants were treated specifically for an eating disorder outside the context of the intervention. When asked directly, participants in our earlier study cited receipt of some ancillary services associated with concerns about weight and eating disorders, which we then verified through targeted review of electronic medical records (23, 39) . This information suggests the importance of communicating directly with participants to accurately and comprehensively describe service utilization.
Despite the robustness of the results, in this replication trial the proportion of individuals in the CBT-GSH group who reported abstaining from binge eating was about half that found in the earlier trial. Several factors might explain this difference. Different reporting formats may result in different thresholds for the report of objective binge episodes. Unlike an interview, the self-report format used in this study does not allow ruling out self-reported binges too small to meet objective binge episode criteria and, accordingly, might produce more reports of binge eating. Another possible reason for the lower remission rate in this study is that participants in the earlier trial may have been more motivated than participants in this trial to change their eating patterns. Because participation in the earlier trial was more burdensome from the outset, less motivated individuals may have dropped out before the randomization process, as was suggested by our comparison of baseline assessment completion rates in an earlier report comparing the studies (26) . Further, the better adherence in the earlier study (6.75±2.39 sessions completed in the earlier study versus 5.72±2.68 for the trial reported here) may have contributed to a higher proportion of participants reporting abstinence from binge eating in the earlier trial. Finally, those in the usual care condition in the earlier trial reported improvements paralleling the intervention group's rates in this trial. It may be that the time spent being interviewed by study staff in the earlier study (an average of 245 minutes for the assessments versus 235 minutes for the intervention) was therapeutic in its own right, hence accounting for the improvement rates reported by those in the usual care condition in the earlier trial.
Wishing to move the study further along the effectiveness spectrum informed our decision to substantially limit the assessment battery length and comprehensiveness. This served to reduce patient and staff burden but incurred several trade-offs. Although measuring eating pathology by questionnaire is acceptable and used in contexts where in-depth assessment is deemed impractical (41, 42) , the EDE-Q is less reliable than the EDE interview (43) . Moreover, although our screening and assessment in this study were more feasible for everyday care, they limited our ability to examine broader participant characteristics as well as potentially nonspecific predictors, moderators, and mediators of outcomes. Finally, modifications to bring the study closer to real-world treatment moved only modestly beyond the effectiveness elements adopted in our earlier trial. To carry out a true effectiveness study, it would be important to use practice setting interventionists with more limited training and less intensive supervision, include a more ethnically and socioeconomically diverse patient population, and utilize a recruitment process that most closely replicates current real-world methods of identifying patients for treatment. Finally, it would be important to ascertain whether results could be replicated by another investigative group.
Conclusions
In summary, this study replicated and extended the findings from our earlier study (23) , which demonstrated that a CBT-GSH intervention could significantly improve clinical outcomes for binge eating in a highly cost-effective manner (39). The study reported here provides further evidence that effective care for binge eating is possible in real-world settings. It is unusual to find larger effect sizes on replication, as we did in this study, which suggests the robustness of this low-intensity GSH intervention for binge eating. Other study strengths include the HMO setting, good patient retention through follow-up, and a broader sample of patients with clinically significant binge eating disorders than the more narrowly defined binge eating disorder or bulimia nervosa samples from previous studies of CBT-GSH. As such, we have extended the findings from our earlier study for the generalizability of evidence-based CBT-GSH.
